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COMPLETE SPECIFICATION 

Improvements in or relating to Apparatus for the Heat Treatmmt 
of Moving Material such as a Textile, Paper or the like 
in Web, Sheet or Strip Form 



We, The Spooner Dryer & Engineering 
Co, Limited, a British Company, of Moor- 
land En^ecring Works, Railway Road, 
Ilkley, Yorkshire, do heieby declare the 
5 invention, for which we pray that a patent 
may be granted to ns, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — • 

10 This invention concerns apparatus for the 
beat treatment of moving material such as 
woven or a non-woven fabric material, and is 
an ixnprivement in or modification i£ the 
invention set fordi in our co-pending Patent 

15 AppHcation No. 23516/54 (Serial No. 
809,821). 

Patent Application No. 23516/54 (Serial 
No. S09,821) concerns an apparatus which 
is particularly suitable for the polymerising 

20 of resins previously applied to moving 
material such as a textile, paper or the lil^e, 
in web, sheet or sixip form, and in that 
patent application there is described and 
claimed an apparatus comprising two cham- 

25 bers through which the material is caused to 
pass in succession, widi means for guiding 
the material in a given path .through the first 
chamber and thence into the seco-nd of said 
chambers, and in a further given path in said 

30 second chamber, means m the first chamber 
for directing a heated gaseous medium such 
as air in a plurality of streams or jets on to 
the moving material perpendicularly or at a 
substantial angle thereto for heating said 

35 material to or near to a temperature required 
for polymerisation, and means for circulat- 
ing a heated gaseous medium in a substan- 
tially closed circuit in said second chamber 
to maintain the material in a slowly moving 

40 atDQOsphere of said gaseous medium at 
approxhnately the required temperature for 



the necessary period of time whilst passing 
therethrough 

The present invention seeks to provide, as 
a modflication of the invention described 
and claimed in Patent Application No. 
23516/54 (Serial No. 809,821), a heat treat- 
ment apparatus which is suitable for handling 
not only woven fabrics and non-woven fabrics 
which are already in a self-supporting condi- 
tion, but which is fuidier capable of initially 
forming such non-woven fabrics, in addition 
to eflEecting subsequent heat treatment thereof 
such as the polymerisation of resins or vul- 
canisation of latex therein. 

According to the present invention, there- 
fore, an apparatus for the heat treatment of 
moving material such as textile, paper or the 
lilce in web, sheet or strip form and having 
synthetic resin or latex diereon or incorpor- 
ated therein comprises a first chamber, con- 
veyor means for transporting the material 
-through said first chamber along a horizontal 
path therein and into a second chamber, means 
in the first chamber for directing a heated 
gaseous medium such as air in a plurality of 
streams or jets towards the conveyor means 
to impinge on the material peapendicularly 
or at a substantial angle thereto, and to heat 
said material to or near to a temperature 
required for polymerisation or vulcanisati<m, 
means in the second chamber for guiding the 
material in a given path therethrough, and 
means for circulating in a substantially closed 
circuit in said second diamber a heated 
gaseous medium at substantially or above 
said required temperature for the necessary 
period of time whilst passing through said 
second chamber. 

Prrferably the first diamber is itself of 
generally horizontal construction, with hori- 
zontal conveyor means such as a conveyor 
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belt extending tlierethrough at least as for as 
the cammencement of die path along which 
the material is guided in the second chamber, 
and defining the aforementioned horizontal 

5 path. The horizontal first chamber may con- 
veniendy comprises a plurality of adjoining 
secdons each having individual means for cir- 
culating a heated gaseous medium such as ah: 
in a continuous, substantially closed circuit 

10 including a portion wherein said medium is 
directed in the form of streams or jets to 
impinge on to the moving material carried 
by the conveyor means. Preferably die indi- 
vidual circulating means in the horizontal 

15 sections of the first chamber are adapted 
to subject the gaseous medium to a variable 
degree of preheat^ and die arrangement naay 
cottveniendy be such that only in the section 
immediately preceding the second chamber 

20 is die material finally heated to a temperature 
of the order of tiiat prevailing in the second 
chamber. 

It will be apparent from the foregomg that 
moving material such as a textile material, 

25 paper or the like in v/eb, sheet or strip form 
may readily be fed to the conveyor means in 
the first chamber for passage through the 
apparatus. Where the conveyor means is a 
conveyor belt, such web, sheet or strip 

30 mateiial is ami^y fed to the conveyor belt 
to lay on the upper run thereof, whereafter it 
is conveyed successively through die first and 
second chambers, having its temperature 
raised in the first chamber substantially to that 

35 required for polymerisation or vulcanisation 
of any applied resui or latex dressing or the 
like. 

In an important embodiment of the inven- 
tion, however, the conveyor means in the first 

40 chamber comprises a conveyor bdt^ the front 
end of which is extended forwardly of said 
first chamber to pwmde a portion accessible 
externally of the latter. Associated widi this 
forwardly extended portion of die conveyor 

45 belt are means for laying thereon an ev«i 
bed of carded fibres of natural or synthetic 
material, for example fibres obtained from 
natural or syndietic textile matcrialsj or glass 
fibres, and further means are provided for 

50 spraying die fibre bed with synthetic resins 
or with latex. The fibres, dius carded and 
sprayed, pass through the first chamber and 
are dried into a condition where there is 
formed a non-woven cohesive web or the like 

55 having suflScient strength to be self-support- 
ing when removed from the conveyor. This 
self-supportit^ web is then passed from the 
first chamber into die second chamber, and 
is maintained dierein at a temperature cffec- 

60 tive to cause polymerisation or vulc^sation, 
as die case may be, to talce place. The produc- 
tion of a non-woven material in the manner 
described may be canried out particularly con- 
veniendy in that embodhnent of die inven- 

65 tion wbidh utilises a sectional first chamber; 



since in such apparatus the sprayed material 
may be dried in successive stages in the earlier 
sections of the fii&t chamber, and its tem- 
perature may then be approximated in the 
last of the sections to that obtaining in the 70 
second chamber- 
As described in Patent Application No. 
23516/54 (Serial No. 809,821), the movmg 
material may coaveniendy be guided through a 
moving or stationary zig*zag path in the 75 
second dmmber defined respectively by^ means 
of power driven roll^ arranged in two 
spaced, paralld sets and over and under 
which die material is arranged to pass, or by 
means of spaced bar members interconnected 80 
by way of a pair of spaced, substantially 
parallel chains <h:iven either continuously or 
in step by step manner, and over v/hich the 
material is caused to festoon. Thus a rela- 
tively long lengdi of material may be accom- 85 
modated in a chamber of given size. 

The invention will be described further, by 
way of example, with reference to the accom- 
panying drawing, which is a diagrammatic side 
elevation, partiy in section, of one apparatus 90 
constructed in accordance with the invention. 

A first chamber generally designated 1 com- 
prises a plurality of generally horizontal, 
adjoining sections 2, 3, 4 and 5, the latter 
section in turn adjoins and opening into a 95 
second chamber 6- Through both chambers 
there passes a conveyor belt 8 on which 
materifi which is to be subjected to heat treat- 
ment is arranged so as to be carried throu^ 
the chamber 1, and on either side of die por- 100 
tion of the upper run of the conveyor belt 
8 in each of the sections 2, 3, 4 and 5, there 
is located a duct 9 opening into distributing 
nozzles 10 adapted to direct heated air for 
impingement on the belt 8 and the material 105 
arranged thereon. Each duct 9 comprises a 
continuous path for heated air, which is caused 
to circulate through said duct by fans 11, said 
path constimting an air circuit which is sub- 
stantially closed except for means for the in- 110 
take of make-up air. Each duct may incorpor- 
ate, in association with the fan therein, a 
preheater (not shown) through which is 
passed air extracted from the main body of 
die section 2, 3, 4 or 5 concerned, said air 115 
then being passed by the fan into and through 
the duct for distribution by the nozzles 10. 

The second chamber 6, substantially as 
described in Patent Application No. 23516/54 
(Serial No. i809,821), will be seen to include a 120 
plurality of power driven rollers 12 arranged 
in two spaced parallel rows, beneath the lower 
of which is provided a hot air distributing 
duct 13 opening into nozzles 14. The materid 
emsrgmg from the last section 5 of die cham- 125 
ber 1 is passed over idler rollers 15 and under 
and over the rollers 12 to travel in a zig- 
zag path thereon, during which time it is 
held for an extended period of time at an 
elevated temperature determined by the tem- 130 



830,989 



Feiature of the air distributed from the 
nozzles 14, and effective to cause polymearisa- 
tion oc vulcanisation to take place of the dress- 
ing in the moving material. The duct 13 forms 

5 a part of a heated air circuit 16 through whidk 
air extracted from the main body of the cham- 
ber 6 is forced by a fan 17, passing in its 
travel durough pre-heaters 18 provided to 
maintain the temperature in the chamber 6 

10 at the required value. The maiierlal leaves 
the chamber 6 at 19» 

The degree of pre-heat imparted to the air 
circulated by the fans 11 in Ae sections 2, 3, 
4 and 5 of Ae first chamber 1 is conveniently 

15 variable, so that gradual stepwise increase in 
temperature may be effected of the matorial 
carried on tihe cmveycH: belt 8, the tempera- 
ture of the said material being brought only 
in the last section 5 to or near to the poly- 

20 merising or vulcanising temperature prevail- 
ing in the chamber 6. This feature of the 
invcnUon ds particularly useful where the 
apparatus is required to be employed for the 
production of a non-woven material, as 

25 opposed simply to the heat treatment of resin 
dressings in woven material. In die production 
of a non-woven material, carded bristles, such 
as hog's hair, or carded fibres of natural 
or synthetic textiles, for example obtained 

30 from rags, are fed at 20 on to the forward end 
of the conveyor belt 8g extending externally 
of the chamber 1, so as to form an even bed 
of desired thickness. Above the end 8ai of the 
conveyor belt, there ds arranged a distributor 

35 21 for spraying the fibres with a synthetic 
resin material or with latex, dependent upon 
the nature of the material ultimately required, 
and the sprayed fibres are then carried into 
the chamber 1. The temperature of the air 

40 directed from the nozzles 10 on to the sprayed 
fibres in the sections 2, 3 and 4 is controlled 
to effect drying of the fibres in sudi a manner 
that drying is substantially completed by the 
time the belt leaves the section 4, and the last 

45 section 5 is employed to elevate the tempera- 
ture of the now cohesive material om the belt 
to or near to the polymerising or vukanisiag 
temperature obtained in the diamber 6. The 
material leaving the section 5 of the first 

50 chamber 1 is of sufficient strengtii to be self- 
supporting, and passes over the puUeys 15 to 
be guided in tiie chamber 6 througih tiae zig- 
zag patii defined by the rollers 12, in which 
path it is held at an elevated temperature for 

55 an extended period of time appropriate to 
complete polymerisation or vulcanisation by 
the time the material leaves the chamber 6 
at the point 19. 
WHAT WE CLAIM IS: — 
60 1. An apparatus for the heat treatment of 
moving material such as a textile, paper or 
the lilce in web, sheet or strip form and hav- 
ing synthetic resin or latex thereon or incor- 
porated (therein, compri^g a first chamber. 



conveyor means for transporting the material 65 
through said first chamber along a horizontal 
path therein and into a second chamber, means 
in the first chamber for diiecting a heated 
gaseous medium such as air in a plurality of 
streams or jets towards the conveyor means 70 
to impinge on the material perpendicularly or 
at a substantial angle diereto, and to heat said 
material to or near to a temperature required 
for polymerisation or vulcanisation, means in 
the second chamber for guiding the material 75 
in a givCT ^ath therethrough, and means for 
circulating in a substantially closed circuit 
in said second chamber a heated gaseous 
medium adapted to maintain the material 
in a slowly moving atmosphere of said gaseous 80 
meditun at or above said reqiured temperature 
for the necessary period of time whilst pass- 
ing through said second chamber. 

2. An apparatus as claimed in Claim 1 in 
whidi the first diamber is itself of generally 85 
horizontai construction^ and has hodzontal 
oonveyoo: means extending therethrough at 
least as far as the commencement of the 
given path in the second chamber. 

3. An apparatus as claimed in Qaim 1 or 90 
Claim 2 in which the belt means is a hori- 
zontally suranged conveyor belt. 

4. An apparatus as claimed in any of Qaims 
1 to 3 in which the front end of the conveyor 
means is extended forwardly of the front end 95 
of the first chamber. 

5. An apparatus as claimed in any of the 
preceding clainas in which the first chamber 
comprises a plurality of adjoining sections 
each having means for circulating heated 100 
gaseous medium in a substantially dosisd path 
therein, said path including a portion wherein 
said medium is directed as a plurality of 
streams or jets towards the conveyor and to 
impinge on the material thereon, and said cir- 105 
culating means eadti including means for im- 
parting to said gaseous medium a variable 
degree of preheat. 

6. An apparatus as claimed in Claim 4 and 

5 in which the front end of the conveyor 110 
means is extended forwardly of the first 
section of the first chamber, and has assod- 
ated therewith means for laying a bed 
carded fibres thereon, and means for spraying 
said fibres with a synthetic resin or latex, 115 
said resin or latex bemg dried in .the sections 
comprising the first chunber to produce With 
said fibres a cohesive sdf-supporting material 
which is passed to the second chamber, and 
being held for an extended period in the lat- 120 
ter at a temperature effective to cause poly- 
merisation or vulcanisation respecdvdy to 
occur. 

7. An apparatus for the heat treatment of 
moving material having synthetic resin or 125 
latex thereon or incorporated therein, and con- 
structed, arranged and adapted to operate sub- 
stantially as hereanbefore described with refer^ 
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ence to and as illustrated in die accompanying W. P. THOMPSON & CO.^ 

drawings. Chartered Patent Agents^ 

12, Ghurch Street^ Liverpool, 1. 
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/ SHEET 7h/5 drwlng Is a reproduction of 
the Original on a reduced scale. 
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